by D D C Howat FFARCS (St George's Hospital, Hyde Park Corner, London SWI)
During the past eight years I have gained considerable experience with Sir Rodney Smith in administering anaesthetics to his patients undergoing biliary and pancreatic surgery. Some of the patients have been very ill and very often other surgeons have operated on them at least once before.
Cholelithiasis and pancreatitis are often associated with good living and heavy smoking. Some patients are overweight, even obese, and systemic arterial hypertension, with associated atheromatous changes, is not uncommon. Chronic bronchitis and emphysema are well represented, especially in the British. Subacute and chronic pancreatitis may follow acute pancreatitis; they may be secondary to biliary disease, or, in about one-third of cases, it is associated with a high consumption of alcohol, often in fairly young men with an 'expense-account' type of life.
As the disease progresses, especially in older patients, destruction of the islet tissue leads to diabetes. Others may be deeply jaundiced from biliary obstruction or severely cachectic as a result of growth or fistule. In some of the longerstanding cases, there can be secondary changes in the liver, with incipient hepatic failure. Electrolyte disturbances and malnutrition may be severe. In intermittent biliary obstruction, infective cholangitis is common and a history of attacks of fever with jaundice may result in the patient being given prolonged antibiotic therapy. Apart from the longterm medication which so many now receive (Dingle 1966) , those with sclerosing cholangitis and hepatocellular disease may have been on steroids for some time.
On looking through the literature, I have been surprised to find that little reference is made to anesthesia in these conditions. I suspect that it is because such cases appear infrequently in most surgical units (Howat 1971 , Beyret 1972 , Uray et al. 1969 . Reparative surgery to the pancreas and biliary system is not often seen by anesthetists in this country, because the standard of surgery here is high. I was fortunate in following my colleague and one-time teacher, Dr Ernest Landau, who had over twenty years' experience in this field. He had developed a technique of combined light general anesthesia and widespread epidural analgesia which I have modified little in the last eight years. I do not think he had one death attributable to anxsthesia during the whole period.
This technique was used for 500 operations in 431 patients during the seven years from 1968 to 1975. With the exception of about 15 cases operated on in my absence, the anvsthetics were all given by me or under my direct supervision. The majority of patients were middle-aged, but the ages ranged from 15 to over 70. The sex distribution was roughly equal, except in the 45-54 age group, where there were twice as many men as women 70 [ MALE ( Fig 1) . This is almost entirely due to the fact that pancreatic surgery had a greater incidence in men and is possibly a reflection of their greater consumption of alcohol (Trapnell 1974 , Wyatt 1974 .
Most of the operations on the liver were for some form of tumour or cyst. Inoperable conditions such as neoplasm or hepatocellular disease were not infrequently encountered (Table 1 ). The biliary tract was usually the subject of surgery to repair a bile duct damaged from previous cholecystectomy: the commonest operation was an anastomosis of the common bile duct, the common hepatic duct or one or other or both of its divisions to a specially constructed Roux loop ofjejunum. In inoperable carcinoma, a bypass procedure such as cholecystjejunostomy was performed. Occasionally, only cholecystectomy and removal of stones from the common duct or incision or plastic repair of the sphincter of Oddi by duodenotomy was all that was required ( Table 2) .
The commonest operations on the pancreas were anastomotic or bypass procedures for obstruction of the pancreatic duct as a result of fibrosis or growth. Sometimes a pseudocyst had formed, which required drainage into the stomach. Unfortunately, Whipple's operation or pancreatoduodenectomy for carcinoma of the head of the pancreas was seldom possible. There were 5 cases of insulinoma with severe hypoglycemia, and 5 operations for intestinal obstruction as- sociated with pancreatic disease (Giddings 1974) (Table 3 ).
In 49 cases the technique of high epidural analgesia was used in operations not associated with the liver or pancreas (Table 4 ). In the early years I used the method for most upper abdominal operations, but I now restrict it to those cases in which surgical difficulty is expected, mainly for extensive resections of the liver or pancreas, or where previous surgery or infection is likely to make access difficult and bloody. It has proved useful for other procedures, such as hemicolectomy and abdominoperineal resection of the rectum. Large ventral herniae, the sequelae of previous abdominal operations, are also suitable for the technique. Sometimes the diagnosis was changed at laparotomy; for example, a severe pancreatitis proved secondary to a penetrating duodenal ulcer, which required pyloroplasty or partial gastrectomy. I have mentioned some of the factors which Severejaundice: Normally, vitamin K1 is formed in the gut by gram-positive bacteria and is absorbed in the presence of bile. When this is reduced or lacking, absorption is inadequate. The precise mechanism by which vitamin K acts is unknown, but it is essential for the formation of the clotting proteins, including prothrombin. The prothrombin time is usually prolonged to as much as one-and-a-half times the control in obstructive jaundice, and increased bleeding at operation is a real risk. It can be readily corrected by giving vitamin K (or menadione)-10 mg daily by intramuscular injection for five days before operation (Parbhoo 1975 ,,Sherlock & Alpert 1965 .
Another important complication in severe jaundice is renal failure, especially in the elderly. It is a risk at any time up to one week after operation, especially if the serum bilirubin rises above 1Omg/l00 ml (170 pmol/l); the so-called 'hepatorenal syndrome' (Sherlock 1968) . In our unit, all patients with a serum bilirubin of more than 5 mg/100 ml (85 gsmol/l) are given mannitol 10 %, beginning shortly before the induction of anasthesia, in order to encourage a diuresis (Dawson 1965) . In the first hour 500 ml is administered, and another 500 ml in the ensuing 4-6 hours. It may be repeated if the flow of urine falls below 50 ml/hr; the bladder must be catheterized before operation (Luke & Kennedy 1967) . Long-standing biliary obstruction can lead to sclerosing cholangitis or cholangiolitis or to hepatocellular damage. Hence, hypoproteinwmia is another complication (Farman 1972) .
Pancreatitis: Patients with pancreatic disease often suffer severe pain and may be resistant to analgesic drugs. Those with chronic inflammatory changes are often diabetic. This may be overlooked, and it is important to request blood sugar estimation in such cases and to institute the appropriate treatment. In cases of pancreatic fistula there is considerable electrolyte and nutritional disturbance. I have seen a few patients who looked as if they had just come out of a concentration camp. The preparation of such patients for surgery by intravenous feeding can be very difficult. They stand little chance of improving unless the fistula can be closed and the pancreatic juice returned to the gut. Hypokalemia is another danger, both in pancreatic and biliary fistulh; but in the latter the nutritional disturbance is usually much less.
Conditions Requiredfor Operation
Of course, profound muscular relaxation is essential for any upper abdominal operation; pancreatic surgery, particularly, involves resection of tissues deep in the retroperitoneal region. Operations on the liver and biliary apparatus mean considerable retraction of the abdominal wall by the surgical team. Access can be especially difficult in the obese.
Considerable hemorrhage is liable to occur when the liver itself is incised or where extensive resections of inflamed or fibrotic tissues are required. Often, the patient has already undergone one or two previous operations. Hiccough, gagging or straining, with bradycardia and hypotension from vagal stimulation, are common when the surgeon is working near the cesophageal hiatus or pulling on the stomach or duodenum and in the retroperitoneal tissues.
I need hardly say that early recovery of consciousness and good relief of postoperative pain are essential for satisfactory respiratory function.
Premedication
The standard premedication was papaveretumr (0.3 mg/kg) and hyoscine (0.006 mg/kg), that is, 20 mg and 0.4 mg respectively in a fit 70-kg man. In the very ill and elderly I used atropine rather than hyoscine, and, in the presence of small-airways obstruction, pethidine, not papaveretum. Where there was evidence of early liver failure, the sedatives were reduced or omitted (McIntyre 1975 , Farman et al. 1974 , but obstructive jaundice does not necessarily reduce the ability of the liver cells to metabolize, although the doses of drugs for premedication were reduced by about one-quarter to one-third if the patient was jaundiced.
Anasthetic Technique
General anmsthesia was induced with thiopentone and suxamethonium and the larynx sprayed with lignocaine 4 %: this was important, because only light anesthesia was maintained with nitrous oxide and oxygen in the proportion of two to one, with carbon dioxide absorption in a circle circuit. Halothane 0.5-1 % was introduced until the epidural puncture was made, unless the serum bilirubin was over 5 mg/100 ml (85 jtmol/l), when pethidine, phenoperidine or, more recently, fentanyl was given by intermittent intravenous injection. Methoxitone was useful once operation had begun, because it caused less delay in recovery of consciousness than repeated doses of analgesic drugs.
In cases in which incision of gut was expected a Ryle's tube was passed as soon as the patient had been intubated and an intravenous infusion of dextrose, saline, or, more commonly, Ringerlactate solution was set up in an arm vein. I always used the contralateral arm if a mannitol drip was already in place. Blood was always available for these patients, as hypotension is a feature of the technique and therefore even relatively small losses must be replaced; also, postoperative bleeding must be foreseen. I avoided the use of vasopressor drugs as far as possible; I shall refer to this later.
The patient was then turned into the lateral position for the epidural injection. I think it is appropriate at this point for me to say a word about terminology. The words 'extradural', 'epidural', and 'peridural' are generally used without precise differences of meaning. At a meeting of this Section in 1945, with Dr Frankis Evans in the Chair, Dr Massey Dawkins gave his classical description of his technique of epidural analgesia (Dawkins 1945) . On that occasion, Dr Archibald Galley called for an authoritative decision on the use of these terms. He pointed out that 'extradural' often implied caudal block, while 'peridural' was used to describe lumbar epidural block. Although somewhat of a purist in language, I confess that I use 'epidural' in speech because it trips easily off the tongue, although it is more etymologically doubtful than 'extradural', which in my opinion is preferable to 'peridural' for reasons which I need not elaborate now.
I use the midline approach in most instances, puncturing the skin with a large-bore needle to make a track into the supraspinous and interspinous ligaments, and then advance a Tuohy needle, identifying the epidural space by Dogliotti's method of sudden release of pressure on the plunger of a large-bore (20 ml) syringe, using the analgesic solution. Once the needle tip is in the space, the syringe is removed to see if any fluid leaks back; 3-5 ml is often injected at this stage and it is common to see a brisk drip of fluid returning, quickly tailing off in an exponential fashion until in a few seconds it stops. In my opinion, this is a reliable sign that the space has been entered. If in doubt, I remove the glove from the back of my hand to feel the temperature of the fluid, but this is seldom necessary. After aspiration, the bevel of the Tuohy needle (which has been lateral-facing) is now turned headwards or cephalad. A further 10-12 ml is injected and the test repeated if there is still doubt, but several ml of solution may be lost in this way, and it is sometimes difficult to tell how much the patient has finally received into the epidural space.
The solution I employ is lignocaine 0.75 % and bupivicaine 0.25 % with 1:400 000 adrenaline. The solution is made up by drawing up equal parts of lignocaine 1.5 % and bupivicaine 0.5 % with 1:200 000 adrenaline into the same syringe. Two 20-ml syringes are filled in this way: this mixture has the following advantages: (1) Lignocaine acts marginally more quickly than bupivicaine and in my experience allows an earlier start to the operation than if bupivicaine alone is used: it acts in 10-15 min as compared with 20-25 min (Steel 1968 , Watt et al. 1968 , Galindo et al. 1975 , Lund et al. 1975 ).
(2) Bupivicaine 0.25 % seldom gives rise to much motor paralysis either during the operation or afterwards (Downing 1969) : the sensory block combined with general anesthesia is sufficient to produce good muscle relaxation, but allows spontaneous respiration. (3) Although adrenaline in 1:400 000 concentration probably has no effect in prolonging the action of the local analgesia, I use it in the hope of reducing absorption of local anwsthetic into the bloodstream. I have never heard or read of a case of spinal damage following such a low dosage (if one can assume that the 'anterior spinal artery syndrome' is due to the action of adrenaline).
The amount of solution used in this series varied from 20 to 40 ml; it was highest in the young and lowest in the old. The maximum dose of local agents was therefore lignocaine 300 mg and bupivicaine 100 mg. Up to 4 ml of lignocaine 4 % was used to spray the larynx before intubation, so that a maximum of450 mg was given (Curran et al. 1975) . The dosage is based on Bromage's scheme of lignocaine 35 mg per spinal segment at 20 years of age and 15 mg at 80 years (Bromage 1975 ), on the assumption that a block from T5 to L2 is required, that is, ten segments: this actually represents lignocaine 30 mg and bupivicaine 10 mg per segment when 40 ml of solution is injected.
In 410 cases, the site ofpuncture was usually L2-3, rather less often L1-2 or L3-4 ( Fig 2) . I did not use the thoracic approach, because I find it more difficult and I have a fear of damaging the spinal cord. Also I wanted to be sure that the whole abdominal wall was relaxed. I am very conscious of the fact that, in his Presidential Address to this Section two years ago, the late Dr Massey Dawkins, that past master of epidural analgesia, said exactly the opposite (Dawkins 1975 ).
If halothane was used, it was withdrawn as soon as the epidural injection was started. In the earlier cases, a catheter was passed through the Tuohy needle into the epidural space. The patient was then turned on his back, with a slight head-down tilt, more to encourage venous return than to expect any headward flow of the solution in the epidural space (McCurkey 1940) .
Although analgesia was nearly always sufficient to allow subcostal incision within 15 minutes, the full effect on muscle tension and the maximum fall in blood pressure from the associated sympathetic block often did not appear for 20 or even 30 minutes. An intravenous injection of D-tubocurarine 5-10 mg was sufficient to convert an apparently incomplete block to full muscle relaxation, particularly if the operation was started too soon after the epidural injection (Scott 1975) . A larger dose was therefore never given initially, even if the block was inadequate. With this bupivicaine-lignocaine mixture profound muscle relaxation occurs, but the abdominal muscles immediately tighten if the patient coughs or strains; hence the importance of adequate laryngeal analgesia. A good indicatjon of a successful epidural is a relatively bloodless field when the abdomen is being opened, even when there is little fall in blood pressure. In thin patients, a good sign is the scaphoid appearance of the abdomen.
For operations below the liver, the patient was usually allowed to breathe spontaneously, since intercostal paralysis was often absent. There is some evidence that splanchnic vascular resistance is increased with controlled ventilation as compared to spontaneous breathing (Cooperman 1972) . In operations on the liver or near the diaphragm, in any case where there was doubt about the adequacy of ventilation (for example where there was relative overaction of the diaphragm), and, of course, where even a small dose of curare had been given, ventilation was controlled. Temporary control of ventilation was easy to obtain if operative cholangiography was performed, in order to give the necessary apnceic pause.
The duration of general anesthesia was commonly 11-3 hr (Fig 3) . I am fortunate in working with a surgeon who operates very quickly. For this and other reasons I shall mention, a catheter was seldom introduced into the epidural space.
The length of time from the epidural injection to the time of the first postoperative injection, whether of epidural solution or intramuscular analgesic agent, was usually about 4-6 hr (Fig 4) . Some of the longer periods perhaps look impressive, but I doubt if they are significant. They probably merely reflect the differing reactions of various patients to pain, especially when they have already received varying amounts of antsthetic and analgesic drugs (Glynn & Lloyd 1976) .
In 33 of the earlier cases, an epidural catheter was inserted and one or more injections of varying amounts of solution (usually 5-10 ml) were made during anmsthesia before the end of the operation. However, these did not appear to have a significant effect on prolonging the period of analgesia. The catheter was left in postoperatively in 27. The first postoperative injection of solution (usually lignocaine, sometimes the mixture) produced a variable period of relief of pain. In 13, a second dose was given with reasonable effect, but only 3 received a third dose.
After many operations, the patient was left with a large raw area in the abdominal cavity: the drop in pressure which followed the use of postoperative epidural analgesia tended to mask the signs of hemorrhage. Until a few years ago, we had no postoperative recovery ward. It proved impossible to ensure that an injection could be given by an anaesthetist as soon as the patient complained of pain: indeed, the nursing staff would often give an intramuscular analgesic before someone could be found to give the 'top-up' dose. Sometimes both were given. This is why I now seldom leave a catheter in the epidural space.
The blood pressure was measured during operation by oscillotonometry (Corall & Strunin 1975) . It nearly always fell below the preoperative level, less in the young and fit than in the old and hypertensive patients ( Fig 5) . A fall of 50 mmHg in the systolic pressure was common. These figures show the greatest fall in pressure that occurred and not the actual systolic pressure; in fact, the fall was recorded. If the pressure fell to below 60 mmHg 10-20 mmHg higher than the lowest pressure often transitory and the systolic pressure during the greater part of the anesthesia was some systolic in the normotensive patientor higher in the hypertensivean infusion of 1-1 litres of Ringer-lactate solution was given as quickly as was necessary to raise the pressure to an acceptable level. As I mentioned earlier, vasopressor drugs were very seldom used and then only in an emergency and in small dosage (for example, methoxamine 5 mg intravenously) to ensure coronary perfusion until fluid replacement was adequate, for fear of reducing further the blood flow to the splanchnic area (Clarke et al. 1976 ). If more than 2-300 g of blood was lost in the average 60-70 kg patient, blood was given, since induced hypotension always increases the sensitivity to blood loss. In 424 cases, the swabs were weighed and the weight compared with that of identical dry swabs: blood sucked from the wound by the surgical team was measured by volume. The blood loss was seldom more than 500 g and was usually less than 200 g (Fig 6) . It was difficult to find cases which offered a strict comparison, but there were 8 in which epidural block was not attempted at the last minute, or in which the space could not be identified. The blood loss figures are hardly conclusive, 8LOOO LOSS IN GRAMS Fig 6 Blood loss (424 cases) but the fall in blood pressure was appreciably less than that seen in epidural analgesia (Table 5) .
Six cases in 1969 and 9 cases in 1970 had blood gas estimations performed on blood drawn from the radial artery: four samples were taken in each, one after induction of anmsthesia before the epidural puncture was made, one half an hour after the epidural block had been carried out, one an hour after, and the fourth at the end of the operation after breathing oxygen-enriched air for 2-5 min (on an M-C mask with oxygen at 5 1/min).
In 13 out of 15 patients breathing spontaneously, the figures for PaD2 are acceptable, although in most cases there is obviously a shunt, since 33 % oxygen was being administered with nitrous oxide, that is, at a tension of over 200 mmHg (at least 30 kPa). However, two cases stand out. In one, a man of 55, the Pa02 was 103 mmHg (13.7 kPa) [the Paco2 was 47 mmHg (6.3 kPa)] while he was breathing spontaneously 17 min after the epidural had been induced, but it fell to 82 mmHg (10.9 kPa) [the Pa o2 was then 35 mmHg (4.7 kPa)] after twenty minutes' intermittent positive-pressure ventilation, but at that stage the chest was open during a thoracoabdominal exploration (Nunn & Hulands 1973) (Figs 7 and 8, single arrow) . In another patient, a man of 25 who was having hydatid cysts of the liver removed, the breathing was rapid and deep due to light anxsthesia. The PaO2 was high After operation the patients were returned to the wardor, more recently, to the recovery wardon a trolley with a slight head-down tilt, and breathed oxygen-enriched air for one to two hours. When the local block had worn off and the blood pressure returned to normal, the patient was slowly sat up. Fluid balance was strictly maintained, especially while the pressure was low. Peroperative Complications (Table 8) There were two cases ofinadvertent dural puncture and a third in which a sudden collapse with severe hypotension occurred one hour after epidural injection: a subarachnoid tap was suspected but not proven. This patient, a woman of 53, was undergoing a second operation for relief of stricture of the common bile duct. It was thought that she might have had a small cerebrovascular accident, as she was very sleepy and disorientated for some hours postoperatively. However, there were no abnormal neurological signs with the exception of a transitory Babinski reflex in one foot, and she has had two further operations, using the same technique, without incident. It is just possible that this was a case of massive epidural analgesia (Merry 1976 ). The twp cases of cardiac arrest are important. In a man of 62 undergoing a laparotomy for chronic pancreatitis, the blood pressure fell steadily from 120/90 and the pulse rate became progressively slower. Twenty minutes after the epidural injection, cardiac arrest occurred. The heart quickly responded to cardiac massage performed by the surgeon through the intact diaphragm. The pulse returned at 40 beats a minute and an ECG oscillosdope then showed a prolonged P-R interval. The second patient was a man of 53 undergoing a refashioning of an hepatodochojejunostomy. Again, 20 minutes after the epidural injection, no heartbeat could be felt. Manual ventilation with 100% oxygen was quickly followed by return of the heart beat at a very slow rate. This case was complicated by the fact that the expiratory valve was found to be closed and there was a considerable rise of intrathoracic pressure. Both patients recovered completely, with a normal postoperative course. They were both receiving 1 % halothane at the time of the arrest and 35 ml of local analgesic solution had been injected in each case.
I have found that hypotension and bradycardia which do not readily respond to vasopressor drugs, atropine, or rapid intravenous infusion of fluids, are not uncommon when halothane is used to maintain anwsthesia in these cases. I consider it dangerous to use a widespread sympathetic block (Stanton-Hicks 1975) combined with halothane (with its vagotonic action and myocardial depressant effect) and I always discontinue halothane as soon as the epidural injection has been made. There is also an increased likelihood of hypothermia, and I have twice recorded cesophageal temperatures of 32°C and 33°C respectively by the end of the operation, when halothane and an epidural had both been used (Shanks 1974) . When the epidural begins to wear off, shivering and peripheral cyanosis are liable to occur.
Postoperative Complications (Table 9) Most of the postoperative complications are those commonly related to upper abdominal surgery. The incidence of postoperative chest infectionsas evidenced by a pyrexia of over 38°C, production of mucopurulent sputum, changes on the chest X-ray and moist sounds on ausculationis comparable with that in any other such series. Septicwmia with bacteremic shock, usually due to gram-negative organisms (Maddocks et al. 1973) , is a definite hazard when patients with cholangitis undergo reparative surgery (Murdoch et al. 1968 ). It can be a cause of profound hypotension postoperatively. Oliguria and anuria may occur in severely jaundiced patients: it is not uncommon for me to have to anmsthetize patients with a serum bilirubin of 20 mg% (340 tmol/l) or over. Slow recovery of consciousness is related to lack of stimulation from the wound due to analgesia from the epidural block: heavy premedication and the use during operation of narcotic agents are often responsible, especially if liver function is poor (McIntyre 1975) . When an adjunct to nitrous oxide and oxygen is needed, I use intermittent doses of methohexitone more and more frequently.
The cases of pulmonary embolism were all fatal and I will return to them later. Reactionary htmorrhage did not often occur, but, as I have said, it may be masked by epidural injection to relieve postoperative pain.
The other complications do not need any special comment (Table 10) . Some were obviously connected with the technique of epidural analgesia, others were surgical.
There were 33 deaths within eight weeks of operation (Table 11 ). When they came to operation, many of the patients were very ill and some had advanced neoplastic disease, and 10 deaths were due to this. Another 8 were related to surgery: 5 from septicemia following operation on infected biliary passages, 2 from secondary hemorrhage and 1 from peritonitis. Three had cardiac arrest two weeks after operation, one certainly from myocardial infarction. Five died from pulmonary embolism: they were all severely ill, 3 with advanced carcinoma and I with chronic pancreatitis, diabetes and established deep-vein thrombosis at operation. The fifth patient, a man of 31, suddenly collapsed three days after an operation for the relief of bile duct obstructionhe may have inhaled some vomit at that time -and required tracheostomy and controlled ventilation for three weeks; he was then able to breathe spontaneously and the tracheostomy was allowed to close, but one week later he suddenly collapsed and died, probably as the result of an embolus. One man of 44 died of massive hemorrhage the day after a complicated procedure to relieve intestinal and biliary obstruction, following a pancreatectomy less than three weeks previously. His blood pressure, which was normally 120/70 mmHg, fell to 80 mmHg as a result of the epidural, but rose to 110 mmHg at the end of the operation.
Another man of 47, with severe jaundice of three weeks' duration and a serum bilirubin of 52 mg % (880 pmol/l) underwent a choledochojejunostomy for obstruction from carcinoma in the porta hepatis. His blood pressure fell from 130/80 mmHg before anmsthesia to 50 mmHg during the operation, despite rapid injection of 2 litres of Ringerlactate solution. The blood loss was 395 g. Postoperatively his blood pressure was 60/40 and it rose to 110 systolic in the recovery ward. It then gradually fell to 80/60 and then 70. Blood was started, but he suffered a cardiac arrest and died eight hours after operation from a massive intraperitoneal hemorrhage. There were 2 deaths from renal failure. In the first patient, a man of 62 with severe jaundice, an attempt was made to relieve a stricture of the common bile duct caused by inoperable carcinoma. He also suffered from pneumoconiosis and emphysema of the lung. Although he did well at first, he required artificial ventilation on the third postoperative day, but only for 24 hr. He then went into renal failure and died on the ninth postoperative day. His blood pressure fell from the normal 140/60 to 50 mmHg, but rose to 120/60 at the end of the operation. The second death from renal failure was that of a woman of 61, weighing 43 kg, who underwent a similar operation for inoperable growth. Her blood pressure fell from her normal of 115/65 to 65 mmHg under antsthesia and did not return to normal until some hours after operation. She was very slow in recovering consciousness, probably owing to the effect of phenoperidine on a failing liver. Her urinary output was adequate until the third postoperative day, when she went into hepato-renal failure and died on the ninth day.
Advantages and Disadvantages of the Technique Profound muscle relaxation is certainly achieved, even when the patient breathes spontaneously (Scott 1975) . Bleeding is reduced, although hemorrhage from the portal venous system is less affected, especially if there is already congestion of that system from disease. Depressant drugs, particularly the narcotic analgesics, can be reduced to a minimum and rapid recovery of consciousness is therefore possible (McIntyre 1975) . Postoperative analgesia occurs for a few hours after short operations, but is otherwise much as after other methods, unless 'top-up' doses are given through a catheter (Lund et al. 1975 ).
The disadvantages are real. Postoperative hypotension may mask hemorrhage. Dural puncture can occur, although rarely, but is seldom followed by headache when it happens in the unconscious patient. Vagal reflexes are not abolished and general anesthesia may have to be deepened and ventilation controlled to obtund them. Patients susceptible to renal failure are at risk if the fall in blood pressure is too great. (Table 12) The indications are: major resections of the liver (such as lobectomy for hepatoma and excision of cysts), partial or total pancreatectomy, and reconstructive procedures on the pancreas and biliary ducts, especially when there has been previous surgery or infection. I do not think this particular technique is suitable for simple procedures such as cholecystectomy or sphincterotomy, which in our unit last only one-half to three-quarters of an hour. The contraindications are those on which most anwsthetists would agree: I should like to stress that preoperative septicxmia, even when controlled by antibiotics, is a definite contraindication, because of the danger of an infected epidural hematoma. I do not include corrected vitamin K deficiency in the group of disorders of coagulation.
Indications and Contraindications
I have no illusions that this technique supersedes the standard methods. At the same time, it is Table 12 Extensive extradural block and light general anesthesia impressive to see the profound muscular relaxation and lack of bleeding in a pink patient breathing spontaneously and to observe the good postoperative condition on the following day. Like all techniques, it is a useful one in its place, but I am not selling it as the only one.
Finally, I should like to pay tribute to all those who have helped me: Sir Rodney Smith, who made my work easy; Dr Ernest Landau for his example; Dr James Carmichael for performing the blood gas estimations under some difficulties; and the many anesthetists in training who have assisted me on every occasion.
